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S U M M A R Y
We review the history of TB in Sweden beginning in 1800, when 25% of mortality in Sweden was
associated with TB. The Royal Family was involved in establishing dedicated sanatoria in Sweden to offer
better diagnostics and clinical care. TB has declined in Sweden steadily, with some recent increases due
to local spread of TB and challenging international and national socio-economical structures. Improved
research and clinical knowledge is needed to diagnose and manage drug-susceptible as well as drug-
resistant TB.
 2015 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Tuberculosis (TB) was the major endemic disease in Sweden and
in major parts of Europe during the 1800s, 25% of all deaths in
Sweden was due to tuberculosis.1 At this time, a major part of the
Swedish population lived under poor housing conditions; different
generations lived together with limited living space available. This
was a favorable environment for tuberculosis and facilitated the
spread of TB among the population. Tuberculosis caused not only
disease and death but also social and economic challenges. TB
infection was a stigma: citizens were afraid to contract TB; people
suffered from the disease as well as from social branding, there were
treated as ‘outcasts’. Challenges with TB were not only medical, it
involved the entire family; the entire economical situation of the
core family changed as the key provider was no longer able to earn
money. TB patients could not contribute to sustain the family, they
become a burden for their family and ultimately, they were at risk to
succumb to the disease. Children were placed in foster care when
they could not stay with their TB-positive parents. In the beginning
of the last century, there was a shortage of clinical care for
tuberculosis sufferers and there were no drugs available at that time.
After discovery of the tubercle bacterium by Robert Koch in1882, it
became clear that there was an increased need to take action to* Corresponding author. Department of Pulmonary and Allergic Disease.
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).prevent TB infection. Robert Koch also pointed out that tuberculosis
control was an important tool to take control of the spread of
infection. The issue of TB notiﬁcation was a topic of lively discussion
in Sweden. Some physicians advocated TB notiﬁcation, others
believed that it would stop people from seeking care. The Swedish
Tuberculosis documentation system (‘TB registry’) was established
in 1911 and in major parts of the country, although it was not
mandatory until 1939.2
Usually the TB patients received care in their own homes.
Sweden and Scandinavia’s ﬁrst sanatorium was built in the
northern part of Sweden in 1891; it opened with a capacity for
80 patients with staff of about 20 people. Care was provided in the
sanatoriums from the late 1800s to mid-1900s, these sanatoriums
played a prominent role in tuberculosis care in Sweden. The
individuals who were contagious were moved away from their
family and the community: an effective way to limit the spread of
infection. The treatment methods used were based on the idea that
fresh air and nutritious food could strengthen the body to heal the
disease. The patients rested in the ‘fresh air’ in all seasons, during
wintertime under thick blankets (Figures 1 and 2). Those who were
strong enough, were allowed to take walks.
There were times of prescribed silence, the patients were not
allowed to talk to each other. The number of walking tours and
resting times was based on documented prescriptions. There have
also been efforts in TB research to link chronic inﬂammation in TB
with increased alertness and creativity, since certain cytokines
also affect the central nervous system; a more detailed review mayciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 3. Patient after thoracoplasty. Photo: Swedish Heart and Lung foundation.
Figure 1. TB sanatorium; Photo: Swedish Heart and Lung Foundation.
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mental status / performance interact in patients with TB. From the
1920s on, TB treatment became more active with the so-called
collapse therapy, i.e. by changing the intrapleural pressure, a
pneumothorax was induced. When the lung collapsed there was a
decreased oxygen level in the lung and a varying amount of
bacteria died. These treatments had to be repeated, sometimes
up to three years. There were occasions when this technique could
not be used anymore because ﬁbrin adhesions in the pleural cavity
had occurred as a result of repeated collapses. The adhesions
prevented the lung from collapsing. If adhesions were so large that
they could not be removed, thoracoplasty had to be considered:
open thoracic surgery, where several ribs were removed. Upon
removal of the ribs, the lung partially collapsed. After all kinds
of collapse interventions, patients were left with a permanent
reduction in lung function. After thoracoplasty, patients also
received an incorrect position of the spine often in combination
with development of chronic pain (Figure 3).
2. Support from the Royal Family
Tuberculosis has since the 1800s been strongly associated with
the Swedish royal family. Sweden was at this time a Union with
Norway and Oscar II was the reigning king3. 1897, king Oscar
celebrated 25 years on the throne. He received a gift of the peopleFigure 2. TB Sanatorium, patients wrapped in blankets, treatment including
exposure to sunlight and ‘fresh air’. Photo: Swedish Heart and Lung Foundation.in Sweden (the local currency being swedish krones) and Norway,
which is approximately 250.000 Euros and would be today worth
about 10 million Euro. His Majesty, the King desired a yacht, yet the
wise queen objected. Queen Soﬁa was involved in nursing care
issues and nursing education. She was well aware of the need for
hospital beds for TB care and she was very determined that the
money should be used to ﬁght tuberculosis: It was ﬁnally decided
to build four state sanatoria, after models of the sanatorium which
already existed in several places in Europe. The King appointed a
committee with the mission to identify places in the country side
best suited to accommodate a sanatorium, with the mission to heal
TB. The best case scenario would be that such a sanatorium should
be located in a high location, preferably in a pine forest with a slight
slope to the south (Figure 4)
The ﬁrst state sanatorium was built and ofﬁcially opened on
June 13, 1900. Seven doctors applied for the position as physician
and director. Carl Erik Waller was chosen for the post. Waller
received 2 500 Swedish krones (approximately 250 Euros) out ofFigure 4. A TB sanatorium placed on a ‘high location’ – to enable ‘bathing’ in sun
light and fresh air Photo: Swedish Heart and Lung Foundation.
Figure 5. TB Xray Bus - Photo: Swedish Heart and Lung Foundation.
Figure 6. Serial Xray analysis - Photo: Swedish Heart and Lung Foundation.
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Germany. He described in detail the health professional’s work, the
work in the kitchen, cleaning modalities, and handling of waste in
each estate he visited. He became the ﬁrst physician in Sweden to
use the lung collapse method in 1908.
1901, a mandatory military service of 240 days was decided in
Sweden. Young men lived closely together in barracks, where the
spread of different infectious diseases was high among soldiers and
ofﬁcers; many came ultimately down with tuberculosis. About the
same time, news was released that Post Board, the Telegraph Agency
Board and the Railway Board had an unusually large number of TB
patients and subsequent death of TB. Out of 286 patients, 150 died.
Representatives from the military and government agencies now
demanded that beds in a sanitarium should be reserved for their
staff. This resulted in the construction of the fourth state sanatorium,
which was ultimately build on the west coast of Sweden with
110 beds reserved for civilian and military state employees.
There was a strict regimen in the sanatoria. The day began at
7:00 am with control of the patient’s body temperature. The
morning body temperature guided the prescription of the walking
tours and resting periods during the day. Men and women were
kept separate, but of course they sometimes found some common
interests during the prescribed walks in the scenic areas around
the sanatorium. They even developed a special language in the
sanatoria for secret meetings. The length of the stay at the
sanatorium was often extended, at least a few months but often
years. In the early 1900’s physicians began to learn and aquire
knowledge of dispensary work that started in Edinburgh in
1887 by Robert Smith and by Albert Calmette in Lille in 1891. The
basic idea was outreach activities, such as visiting the patients in
their homes, educating the families by providing information on
personal hygiene and house cleaning. The patient’s family could
also receive ﬁnancial assistance for clothing, food, laundry and
ﬁrewood.
Another major task was to look for secondary cases especially
among the children. The ﬁrst dispensary in Sweden was opened in
1904 in Uppsala, north of Stockholm, with support from the
Swedish National Association against Tuberculosis. With a
century-old history of extensive and detailed registration, we
can follow outbreaks in different parts of the country, and see the
context and spread of infection. The dispensaries recorded the
patients; notiﬁcation of patients with TB in order to control the
spread of the disease turned out to be an important lesson learned
in the ﬁght against tuberculosis. In 1904, the Swedish National
Association against Tuberculosis was formed. It was emphasized
from the start that there was a need for action by the entire society
in the ﬁght against tuberculosis.
A written appeal was addressed to the entire society, signed by
many famous Swedish citizens, including the Swedish crown
prince at the time, who became later King Gustav, with the aim
that every citizen should and could contribute in the ﬁght
against TB and help those who are afﬂicted. The Swedish National
Association against Tuberculosis worked in different ways to
achieve an early detection of tuberculosis infection. One way
was to broadly offer chest X-rays in a specially designed bus
(Figures 5 and 6). The Swedish National Association against
Tuberculosis was the beginning of todays Swedish Heart and
Lung foundation4 which is pro-actively funding basic and clinical
TB research. As TB drugs became available, there was gradually a
decreased need for sanatorium care.
3. The transition to modern times
The care for TB patients was transferred to hospital and lung
clinics around the country. Today patients with tuberculosis are
mostly treated by specialists in lung diseases or infectious diseasedepartments. Individuals at increased risk to contract TB are
immigrants, an observation that has also been noted in the UK.5,6
Individuals who would like to immigrate into Sweden and seek
asylum are actively offered tuberculosis screening, which most of
them accept. BCG vaccination was stopped in Sweden 1975. Now,
only individuals at increased risk are being vaccinated, e.g.
military personnel, healthcare workers. With the advent of the
challenging political situation in Eastern Europe in the beginning
of the 1990s, Sweden experienced an increased number of TB
cases. At the same time, we observed a decreasing number of
tuberculosis cases among the Swedish born population. In the
context of war and catastrophes around the world, more
individuals choose Sweden to be their new home country. At this
time, the majority of new cases with tuberculosis (75%) are among
immigrants. To diagnose TB as early as possible and to adequately
treat the disease is essential, a task that is not necessarily well
known among younger physicians who had not yet seen a patient
with TB. Another important task is to actively search for secondary
cases by effective contact tracing, to identify and to treat latent
tuberculosis in order to prevent patients from developing disease.
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different centers in Sweden and there is ongoing, active research in
the area of TB vaccines, TB pathophysiology, drug development and
host-directed therapies. A challenge in TB clinical management is
certainly the increased risk of TB along with immune-suppressive
treatments, i.e. in patients who receive anti-TNF treatment for
autoimmune disorders7. There is still a strong need for TB research
due to the rise of drug-resistant TB. Better insights into TB
immunology also will enable increased learning about other
diseases in which chronic inﬂammation plays an important role
and shapes the disease outcome. The same is true concerning the
development of improved TB vaccines, since the current TB vaccine
works only in children and does not protect against pulmonary TB.
There are also important factors in TB management to address: the
need for mental and social support for TB patients in order to avoid
the ‘outcast situation’; the need of TB notiﬁcation and effective
contact tracing is still a challenging issue in the Swedish healthcare
system. The clinical need is reﬂected in recent local ‘mini-TB
outbreaks’ in Sweden, i.e. in 2006 and more recently in 2012. This
requires excellent clinical training and awareness that certain
clinical conditions may indeed represent TB, an ‘old’ disease,that keeps coming back: TB associated with advanced immune-
suppressive treatments and the increased risk of drug-resistant TB.
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